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Abstract—The study is a multi-phase study. The researcher aims to 
conduct a series of study through several research stages to 
investigate how the use of learning technology could foster 
classical Chinese flipped learning. In this study, the researcher had 
developed the Chinese learning system based on the previous 
research results from the first stage research and conducted the 
experiment to evaluate whether the developed Chinese learning 
system could facilitate classical Chinese learning. The findings 
revealed that the students who learned with and without the 
developed system together with the flipped classroom learning all
improved their Chinese performance. However, it was noticeable 
that the learners who used the developed system showed better 
motivation in terms of self-directed preview learning. The use of 
the developed has the potential to support the flipped classroom 
strategy for classical Chinese learning. Suggestions and future 
work are also discussed in the end of the paper. 
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I. INTRODUCTION 
Chinese learning is an import learning subject of several 
Asian countries. Chinese teaching includes modern Chinese 
and classical Chinese learning. Classical Chinese is the 
language that was used by the ancients for the purposes of 
domination and communication [1], and the wording and 
sentence construction of classical Chinese are much more 
complicated than in modern Chinese. Classical Chinese 
learning is the core curriculum for teenagers in senior high 
school Chinese course. However, research had found that 
students feel bored when learning classical Chinese because 
most learners relied heavily on the teacher’s sentence by 
sentence explanation on classical Chinese [2] and tend to 
learn the content only by rote without comprehension [3] [4] 
[5]. 
On the other hand, studies have explored the 
effectiveness of integrating the flipped learning strategy into 
course design, and studies have revealed that learning 
technology may play an important role in interactive flipped 
classroom learning [6] and facilitate the application of 
flipped classrooms [7]. However, among the current studies, 
few studies has investigated the effectiveness of applying 
learning technology to assist classical Chinese learning for 
for teenage students with a flipped classroom approach. 
Hence, the researcher aimed to conduct a series of study
through several research stages to investigate how the use of 
learning technology could foster classical Chinese flipped 
learning. In the previous study [8], the researcher adopted
survey questionnaire to conduct needs analysis of targeted 
students and instructors for understanding their perceptions 
of using learning technology for classical Chinese learning. 
In this study, the researcher had developed the Chinese
learning system based on the previous research results and 
conducted a quasi-experimental evaluation to investigate 
whether the developed system could support a flipped 
classroom for classical Chinese learning for senior high 
school students in Taiwan.
A. Research  Questions 
The research questions of the study are: 1) Could the 
developed system combined with the flipped classroom 
approach promote learners’ Chinese learning performance? 2)
Could the developed system combined with the flipped 
classroom approach promote learners’ Chinese learning 
motivation? 3) How do students and teacher perceive using 
the developed system to assist flipped classical Chinese 
learning?  
II. LITERATURE REVIEW
A. Technology enhances Chinese learning  
Studies have explored the effectiveness of using learning 
technology to enhance Chinese ability. For example, Chen 
and Chou [9] adopted a PDA-based learning system to assist 
overseas students in learning Chinese; Hsieh [10] adopted a 
mobile writing system to enhance primary school learners’ 
rhetoric ability; Chang et al. [11] used a mobile learning 
system to support Chinese teaching and reading activities. 
Edge et al. [12] used a mobile-based system to help 
university students learn Chinese vocabulary. Tam and 
Cheung [13] implemented an e-learning platform to assist 
non-Chinese speakers in learning Chinese characters in the 
correct stroke sequence through interactive learning games 
on mobile devices. The abovementioned studies show the 
potential of integrating educational technology into Chinese 
learning. 
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B. Flipped classroom learning strategy 
In the flipped classroom instruction, students are 
encouraged to study course materials prior to the class, and 
they have to come to the class prepared [14] [15]. Besides, 
students have to play the roles as self-paced learners. 
Moreover, teachers shift their role from instructors to 
information givers [16] and students could make full use of 
the developed technology provided from instructors to 
achieve as active learners [17]. Studies have explored the 
effectiveness of integrating the flipped learning strategy into 
course design and the findings revealed that adopting a 
flipped classroom has a positive learning effect on students’ 
learning performance, and the use of learning technology 
facilitates the application of flipped classrooms [7]. While, 
the related work also indicated that some learning factors 
should be considered when exploring how flipped 
classroom strategy fosters learning. For example, how the 
learning technology could support students to learners 
before and in the class, how the  teachers could adopt 
emerging technology tools for flipped  classroom learning, 
and how to implement learning system to help teachers and 
students to achieve high order think performance [17].
III. METHODOLOGY 
The study adopted comparative test data to report on the 
performance of learning classical Chinese with the flipped
classroom approach in two learning scenarios, with and 
without the developed system. The experiment was 
conducted for a period of about two weeks (50 minutes for a 
class and five classes for a week). The learners in the 
experimental group (N=29) learned classical Chinese with 
the flipped classroom learning strategy with the assistance of 
the developed system, while the control group (N=27) 
adopted the flipped classroom learning strategy without 
using the developed system. A paper-based Chinese test was 
conducted before and after the experiment as the learning 
pre-test and post-test. After the experiment, questionnaires 
and interview were administered to collect the learners’ 
feedback.  
A. Experinment design 
The experiment was conducted as followed: Before 
the first class, the students of the two groups were required 
to completes paper-based learning sheet before the classical 
Chinese class. The answers for the learning sheets could be 
found in the developed system or text books. During the 
formal class time, the students were encouraged to 
demonstrate how they were familiar with the targeted 
contents, and the instructor highlighted additional learning 
information that they had missed or concepts that were 
difficult to understand. The only difference between the 
experimental group and control group was that the learners 
in the experimental group were provided with the system for 
preview work, while the learners in the control group 
previewed the lesson with course textbooks. The process of 
adopting the experiment is presented in Figure 1. The Figure 
2 demonstrates the processes of how the learners learned to 
use the system during the preparation stage.  
Figure 1 Experiment process  
Figure 2 The learners were learning to operate the develped 
system 
B. The Pre-test,  Post-test and questionnaires  
The pre-test and post-test consisted of multiple-choice 
questions related to the background knowledge of the 
targeted lesson. The items in the test were validated by the 
cooperating Chinese teacher. The total score of the test was 
100. The purpose of the pre-test and post-test was to help 
the researcher understand how much did the students gain 
through the experiment. 
The questionnaires consisted of items on a five point 
Likert scale (from 5 to 1: strongly agree, agree, neutral, 
disagree, strongly disagree) and multiple response questions 
to investigate how the learners perceived the design of the 
developed system and integrating the flipped classroom 
strategy into their classical Chinese learning. Besides,  the 
questionnaires also included the open-ended questions 
regarding how the students perceived the experience of 
learning Chinese with the system and flipped classroom 
learning. 
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C. The learning sheets 
The paper-based learning sheets which were designed 
by the Chinese instructor and the purpose of the learning 
sheets was to exam learners’ performance of each class.  
The questions in the learning sheets focused on examining 
how the learners understood and were familiar with the 
target classical Chinese learning materials.  The students 
had to hand in the learning sheets to the teachers at the 
beginning of each class. 
IV. DATA ANALYSIS
A. Students’ Chinese learning performance 
The homogeneity of variances was assessed by the 
Levene's test, and the results confirmed that the data met the 
equality of variance assumption (F=0.12, p=0.914). 
According to the results of paired samples t-test, both 
groups showed improvement on the post-test and achieved 
significant difference (Experimental Group: p=0.00; Control 
Group: p= 0.02). However, the ANCOVA results showed
that there was no significant difference in the post-test 
scores of the experimental group. and control group. 
B. Questinnaires 
The questionnaire results for the learners’ reflections 
on their participation in the experiment are presented in 
Table 1. In all, the general evaluation by the learners was 
positive and the students reflected that they could use the 
developed system in their free time. According to the 
questionnaires, more than half of the learners visited the 
developed system twice a day, and the participants reflected 
that the interactive classical Chinese exam in the system 
promoted their learning motivation and helped them study 
and memorize the classical Chinese contents in a more 
relaxed way. Besides, both groups were positive about 
learning with the flipped classroom approach, and it was 
noticed that the learners in the experimental group had 
higher average scores than those in the control group for the 
questions 2: The learning way for the past two weeks 
enhances my motivation in classical Chinese learning.
(Table 1, Experimental Group=4.00; Control Group =3.33). 
C. Intevirew results 
According to the interview data, the learners in 
experimental group revealed that it was very convenient to 
preview the learning contents through mobile devices when 
they were reading on the bus, and they were more engaged 
in studying classical Chinese because of the flexible and 
comfortable learning atmosphere during their self-study 
time. While it was noticed that the students had Internet 
connection problem and the prohibition of the use of mobile 
phones by their parents. Some learners mentioned that they 
only had very limited time to use the system for learning at 
home because their parents do not like them to use mobile 
phones too often, and those students thus had limited usable 
Internet access. 
As for the comments from the control group, the 
students mentioned that the flipped classroom learning 
method enhanced their memory of the new lesson, and they 
concentrated more on the classroom discussion than before. 
However, some students in the control group reflected that 
they were not comfortable about the flipped classroom 
learning because they felt stressed about previewing the 
lesson for every class. The students suggested that this kind 
of flipped classroom learning could be adopted, but not too 
often.  The researcher summarizes the interview feedback 
from learners in Table 2.  
Table 1 Questionnaire results from the two groups 
Items C.G.
Average
E.G.
Average
1. I like the learning way in Chinese class for the past 
two weeks. 4.04 4.00
2. The learning way for the past two weeks enhances 
my motivation in classical Chinese learning. 3.33 4.00
3. The learning way for the past two weeks promotes 
my Chinese knowledge. 3.84 3.89
4. The learning way for the past two weeks helps me 
understand classical Chinese more easily. 3.69 3.76
5. The learning way for the past two weeks helps me 
understand the new Chinese words and sentences. 3.67 3.72
6. The learning way for the past two weeks helps me 
memorize the classical Chinese contents. 3.73 3.67
*Experimental group: E.G.; Control group: C.G.
Table 2 Feedback from the experimental group 
Advantages of using the system with flipped classroom 
learning 
 I think this learning way is quite interesting! It is fun and 
good. I am more motivated in learning.
 It is convenient for me to read and practice classical 
Chinese memorization.
 I am engaged in practicing Chinese learning. - Learner36
 I want to study the content on the bus, but I need an 
Internet connection
 It is convenient to study with the phone but my eyes are 
tired after reading for a long time with the system 
 I cannot use computers or mobiles at home because my 
parents do not allow me to do this.
D. Course observation 
According to the course observation from the Chinese 
teachers, it was found that the learners in experimental 
group performed more active in doing the preview work 
than the learners in control group did. The learners were 
asked to do the previous work before the class, those who 
were provided with the developed system as a learning 
assistant had better learning motivation to complete the 
previous work actively than the learners who used 
traditional textbooks as pre-course reading media. Besides, 
the teacher also found that if she did not put strong 
emphasis on asking students to do the preview work, then 
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the learners in control group did not pay much attention to 
doing the preview work. The learners in control group with 
were passive in their learning compared to the experimental
one.  
V. DISCUSSION AND RESULTS 
This is a multiphase study which aims to investigate 
how to provide learners with an effective method to acquire 
classical Chinese through integrating learning technology 
with the flipped classroom approach, which few studies to
date have focused on. In this study, the researcher continued 
the previous pilot survey, developed the system accordingly 
and evaluated it in a senior high school in Taiwan to 
understand targeted learners’ and instructors’ perceptions of
using the developed system for classical Chinese learning 
and teaching. The findings revealed that the students who 
learned with and without the developed system together 
with the flipped classroom learning all improved their 
Chinese performance. However, it was noticeable that the 
learners who used the developed system showed better 
motivation in terms of self-directed preview learning, while 
those who only learned with the traditional materials tended 
to be more passive, and did the previewing only when the 
teacher reminded them to do so. Besides, from the analysis 
of the questionnaire results, it was revealed that the learners 
in the experimental group that adopting the developed 
system has better motivation to preview the classical 
Chinese contents. The uses of the developed system might 
benefit flipped classroom teaching and learning by 
promoting active learning opportunities and eliciting 
students’ self-activated learning in the preview work. The 
finding is in accordance with previous study [6].
However, it should also be noted that when instructors
intend to apply mobile devices or learning technology to 
facilitate the value of flipped classroom learning, it should 
take the targeted learners’ cultural background and the 
availability of supporting learning devices into 
consideration, and also to provide the learners with Internet 
authorization. The strategy of flipped classroom aims to ask 
the learners to do the preview at home before the course, 
and the teachers should carefully consider whether the 
learners at home were able to do the preview work with 
availability learning devices so as to prevent the flipped 
classroom from exacerbating the digital divide such that 
some low achievers or learners with less family support may 
lose the chance of learning. 
The study proposed the future work as follows: (1) The 
researcher aims to adopt the developed system for adult 
learners for better understanding of whether learners of 
different age groups have different perceptions of using the 
developed system to support a flipped classroom. (2) More 
interactive functions such as game-based learning 
interaction will be included in the system. (3) The 
researcher will keep improving the learning contents in the 
system and including interactive multimedia factors in 
contents presentation.  (4) The teachers are suggested to 
adopt the system with more teaching strategy to examine 
whether integrating the developed system with other 
pedagogy could promote learners’ Chinese learning. More 
research results from this series of study will be shared in 
the near future. 
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